
08/29/02 13:50 FAi 612 33¥ 3081 SCHWEGMAN LUNDBERG 121009

u*xT ini^Q-iTTSi MicronRef. No. 98-0836
Docket No. 303,o95USl

#405250
CLEAN VERSION OF PENDING CLAIMS

STRUCTURES AND METHODS FORENHANCING CAPACITORS IN INTEGRATED

ciRCurrs

Applicant: CemBasccri etal.

Serial No.: 09/598,355

Claims 1.25 and 51-53. as ofAugust 28. 2002 (Date ofResponse to Final Office Action).

iTided) A semiconductor structure for storing charges, compnsmg:

an msuiator layer having a first compound that includes substances; and

a single conductivbJayer having a second compound that includes a first substance and a second

substance, wherein th^econd compound in an as-deposited state includes a substantial amount

of the second substance s^s to inhibit undesired diffusion of at least one substance of the first

compound from the insulator l

2. The semiconductor structure of claim 1, wherein the first compound includes ditantalum

pentaoxide.

3. The semiconductor structure of claim 1, wherein the first substance includes ruthenium

atoms.

4. The semiconductor structure of claim 1, wherein the second substance includes oxygen

atoms.

5. The semiconductor structure of claim 1, wherein the second compound includes RuO^,

wherein x is indicative of a desired number of atoms.

V 6. (A^iqided) A semiconductor structure for storing charges, comprising:

/ 4^ / an insulaha^^ayer; and

a single cond^S^e layer having a compound formed from a first substance and a second

Received from < 612 339 3081 > at 8/28/02 2:47:13 PM [Eastern Daylight Tifne]



08/2^/02 10:50 FAX 612 339 0061 SCHWEGMAN LUNDBERG ©010

Page 2
PENDING CLAMS ^j^g^^^^^
Docket No. 303.695US1

Micron Rie£ No. 98-0836 .

I ^
r > Y substance. wh^?^tt^coiiductive layer includes a trace amount ofthe first substance, wherein

<y the morphology of^^^BiQonductor structure remains sUble when flie trace amount ofthe first

substance is oxidized during crysfeUization ofthe insulator layer.

7. The semiconductor structure of claim 6, wherein the compound includes RuO^^ wherein x

is indicative of a desired number of atoms.

8. The semiconductor structure ofclaim 6, wherein the first substance includes ruthenium.

9. The semiconductor structure ofclaim 6, wherein the second substance includes oxygen.

10. The semiconductor structure of claim 6, wherein the insulator layer includes ditantalum

peotaoxide.

(Amenlted) A semiconductor structure for storing charges, comprising:

an insulaMi layer having a permittivity value greater than about 25; and

Qy ^
a single cond^ive layer having a compound, wherein the compound remains stable

when the insulator layerXcrystallized at a high temperature so as to decrease the charge leakage

ofthe insulator layer.

12. The semiconductor structure of claim 11, wherein the insulator layer includes ditantalum

pentaoxide.

13. The semiconductor structure of claim 1 1 , wherein the compound includes RuO., wherein

the X is indicative of a desired number of atoms.
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14. The semiconductor structure ofclaim 1 1, wherein the high temperature includes greater

than about 750 degrees Celsius to less than about 801 degrees Celsius.

15. The semiconductor structure of claim 1 1, wherein the conductive layer passivates the

insulator layer from undesired oxidation.

^ 16. (^i^ed) A semiconductor structure for storing charges, comprising:

an ins^tedayer having a permittivity value; and

^ a single condlJ^ve layer abuttingly coupled to the insulator layer and adapted to mitigate

diffusion, wherein the cr^tdline structure ofthe insulator layer describes a desired lattice plane

such tliat the permittivity vaWfe of the insulator layer is greater than about 25.

17. The semiconductor structure ofclaim 16, wherein the insulator layer includes ditantalum

pentaoxide.

18. The semiconductor structure of claim 16, wherein the conductive layer includes RuO„

wherein the x indicates a desired number of atoms.

19. The semiconductor structure of claim 16. wherein the desired lattice plane includes

substantially a (001) plane.

20. The semiconductor structure of claim 16, wherein the desired lattice plane is described by

ihree axes, wherem tbe desired lattice plane is parallel to two ofthe three axes and intersects one

of the three axes.

21. (Amei^ed) A capacitor comprising:

a first eleCTfode;

lecefved from < 612 339 3061 > atM02 2:47:13 PM [Eastern Dayliglit Time]



08/28/02 13:51 FAI 812 33B 3081 SCHWECMAN LUNDBERG ©012

Page 4
PENDINGCLAMS q^,^^^^^^^
DocketNo. 303.695US1

Mirrftn Ref.No. 98-0836

I dielectric that includes ditantalvim praitaoxide; and

a sspond single electrode having a compound that includes a first substance and a second

substance, wherein the compound in an as-deposited state includes a substantial amount ofthe

second substance so as to inhibit undesired diffiision at a high temperature, wherein Hie

compound includ^ RuO,. wherein the x is indicative ofa desired number of atoms.

22. (Amended) A^apacitor comprising:

a first electrode;^

a dielectric that includes ditantalum pentaoxide; and

a second single elec\de having a compound that includes a first substance and a second

substance, wherein the secondVctiode includes a trace amount ofthe first substance, wherein

the morphology ofthe semicondu^r structtire remains stable when the trace amount ofthe first

substance is oxidized during crystalUiation ofthe dielectric, wherein the compound includes

RuO„ wherein the x is indicative of a o^cd number of atoms.

23. (Amended) A capacitor comprising:

a first electrode;

a dielectric that includes ditantalum penta^de; and

a second single electrode having a oompoundywherein the crystalline structure ofthe

dielectric describes a (001) lattice plane, wherein the c^ipouud includes RuO„ wherein the x is

indicative ofa desired number of atoms.

24. (Amended) A capacitor comprismg:

a first electrode;

a dielectric having a first compound that includes a first subWce and a second

substance, wherein the first compound includes ditantalum pentaoxidic and

a second single electrode having a second compound that ioclud^a third substance and a

Received Iroin < 612339 3061 >at»2 2:47:13 PM [Eastern Daylight Time]



08/28/02 13:51 FAX 612 339 3061 SCHWEGMAN LUNDBERC I2l013

0

PENDING CLAIMS
Docket No. 303.695US1

Micron Ref. No. 98-0836

Page 5

Serial No.; 09/598.355

mrih substance, wherein the second electrode includes atrace amount ofthe third substance,

wS^n the second compound in an as-deposited state includes a substantial amount ofthe fourth

subst^, wherein the trace amount ofthe third substance is oxidized during the ciystallization

ofthe dieWric such that a difiusion of at least one ofthe first substance and the second

substance is^hibited, wherein the crystalline structure ofthe dielectric describes substantiaUy a

(001) lattice plV, and wherein the second compound includes RuO„ wherein the x is indicative

of a desired number of atoms.

25. (Amended) A c^acitor compnsmg:

a first electrode haWig a substance that is selected fiom a group consisting ofTiN, TiON,

WN„ TaN, Ta. Pt, Pt-Rh, Pt^O^ Ru, RuO„ Ir, IrO„ Pt-Ru, Pt-RuO^ Pt-fr, Pl-K)« SrRuOj,

Au, Pd, Al, Mo, Ag, and Poly-

a dielectric having a first compound that includes a first substance and a second

substance, wherein the first compouikiocludes ditantalmn pentaoxide; and

a second single electrode having^^second compound that includes a third substance and a

fourth substance, wherein the second electfte(de includes a trace amount of the third substance,

wHerdn the second compound in an as-deposit^ state includes a substantial amount of the fourth

substance, wherein the trace amount ofthe thirdWstance is oxidized during the crystallization

of the dielectric such that a diffusion of at least one\fthe first substance and the second

substance is inhibited, wherein the crystalUne stmctur^tbe dielectric describes substantially a

(001) lattice plane, and wherein the second compound incWdes RuO„ wherein the x is indicative

of a desired number ofatoms.

(Amended) 5^ memory device comprising:

an array ofmeroiKy cells, wherein the array includes at least one capacitor that includes:

an insulatorWr having a first compound that includes substances;

a single conducti^layer having a second compound that includes a first
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i.cluA a subst^tial— ofthe second substance so as to inhibit wdcsired difiusion of at

least one ^ibstance oftie first compound ftom the insulator layer;

an aJidress decoders

a rowXccess circuitry,

a columAvaccess circuitry;

a controller^ and

an input/oatp\\t circuit.

52 (Amended) An eltetronic system comprising:

aplurality ofcitcui\odules includes a plurality of die., wherein at least one die mcludes

at least one array ofmemoryXus, wherein the array comprises at least one capacitor that

includes: \

an insulator layer a first compound that includes substances;

a single conductive laW having a second compound that includes a first

substance and a second substance, whkin the second compound in :m as-deposited state

\
includes a substantial amount of the secor

least one substance of the first compound^ the insulator layer;

1- • /iXin «ifiUTce whcrein the drain is coupled to the

at least one transistor having a gate, dr^ mi source, wnerci

second conductive layer;

aplurality of leads coupled to the pluraUty\f dies to provide unilateral or bilateral

communication and control; and

a user interface.

:md substance so as to inhibit undesired diffusion of at

53. (Amended) A computer system comprising:

a processor;
^

a memory system that comprises a plurality ofmemory modules, wherein one of the
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pli^ty ofmemory modules comprises a plurality ofmemory devices, wherein at least one

xnernS^vice comprises at least one array ofmemory cells, wherein the array comprises at least

one capaciroc that includes;

insulator layer having a first compound that includes substances;

conductive layer having a second compound that includes a first

substance and a secon^^^bstance, wherein the second compound in an as-deposited state

includes a substantialaXt ofthe second substance so as to inhibit undesired diffiision of at

least one substance ofthe fi^eompound from the insulator layer; and

at least one transistor 1

second conductive layer;

a pluraHty ofcommand hnks ^led to the pluraUty ofmemory devices to communicate

at least one command signal;

a pluraHty of data linlts coupled to th>5lurality ofmemory devices to communicate data;

a memory controller;

.at least one user interface device includes a

stNCompowid from the insulator layer; ana

: having a gate, drain, and source, wherein the drain is coupled to the

at least one user interface device, wherein the

monitor;

at least one output device, wherein the at least one Su^ut device includes a printer; and

at least one bulk storage device.
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